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60. Figure VI, reduced view of pier and gangway, as attsiched to the vessel, to ST'^^ ^" 
idea of its application. The gangway being drawn backward or forward by a cog wheel at the 
windlass A, working into the pinion or rack rail at U, Figure I. In this way it is anticipated the 
invention will be of great utility, as at present it is impossible for a ship to approach a pier 
except in still water. The gangway illustrated will overcome this difficulty and enable ships 
to be moored at a considerable distance from the pier head, while the vessel itself can receive 
no injury by heaving and pitching while attached to the gangway, as it possesses perfect elas- 
tic motion in every direction. The gangway can be constructed of any required length and 
breadth, the one here represented is 70 feet in length by 6 wide within the rails, giving an 
advancing and receding elastic motion of 15 feet in each direction, thus the platform gfives an 
elastic play of 30 feet to the rolling, and rising, and falling of the ship ; namely, it is capable 
of being drawn out to 85 feet, and contracted to 55 feet, 70 feet being the point at which the 
equilibrium is maintained by the action of the springs in the cylinder communicated to the top 
beam of the siding platform by means of a chain or wire band attached to the cylinders and 
beam, and passing over the rollers I. The gangway is so constructed that it can be drawn off, 
and on to the pier by two men working the winches on each side, (one being represented at A, 
Figure VI, the cog wheels on these winches working into the rack rails at U, Figure I) thus 
carrying the gangway forwards and backwards, giving off, or taking up at the same time a 
proportionate length of the chain, or wire rope support attached to the outer end of the gang- 
way, and passing to the winch over the pulley on the upright secured to the pier. The gang- 
way when run forward to the pier head, falls into its position, its outer end being supported by 
a hawser, rove through a top block A-om the main top mast head, the pivot C is then inserted, 
the rack rails being at the same time unhooked from the platform through the trap doors D, 
Figure I, the guide chain or wire rope support from the winch may be eased when the stage is 
ready to be landed on the ship's gangway. This done the stage is secured to the ship by 
means of the rings at K and is ready for use. 

61. Elastic Pier fenders are constructed on the same principle as the gangway above 
described. The length being reduced to 6 or 8 feet, and the breadth increased to any size 
convenient for a ship to lie against, or these Pier fenders may be constructed on the principle 
of the Railway buffers already described, being modified so as to give elastic motion in every 
direction, the cylinders for this purpose being placed either above or below the platform of the 
pier, floating harbour or breakwater. 

62. The mooring of vessels prior to being attached to the elastic stage or gangway, is an 
essential point to be considered. With steamers this could easily be accomplished, but with 
sailing vessels it is an operation of considerable difficulty and hazard, arising from their move- 
ments being less under command : it is therefore necessary that this difficulty should be over- 
come, as no vessel could be expected to approach the moorings so long as there was danger to 
be apprehended. A ship perhaps could most quickly and safely approach her moorings by the 
aid of three floating cylinders or buoys constructed as at Figure X, the springs being secured 
to a framework in the interior of the buoy on the same principle as illustrated in the first Plate, 
Figure I, by a revolving axle, and a deep flanged wheel fixed in the centre for the reception of 
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